ABSTRACT. Most studies of students' understanding of decimals have been conducted within Western cultural settings. The broad aim of the present research was to gain insight into Chinese Hong Kong grade 6 students' general performance on a variety of decimals tasks. More specifically, the study aimed to explore students' mathematical reasoning for their use of 'rules' and algorithms and to determine whether connections exist between students' conceptual and procedural knowledge when completing decimals tasks. Results indicated that conceptual understanding for rules and procedures were built into the students' knowledge system for most of the items concerned with place value in decimals-ordering decimals, translating fractions into decimals, the representation of place value in decimals, the concept of place value in decimals on number line and the concept of continuous quantity in decimals. However, the students were not able to provide such clear explanations for the use of algorithms for the multiplication and division items. The findings are discussed in the light of Chinese perspectives on procedural and conceptual understanding.
INTRODUCTION
Mathematics educators have had a long standing interest in students' understanding of decimal numbers. Much research has been undertaken about students' misunderstanding of decimal numbers and misconceptions about the meaning of decimal number notation (see, for example, Bell, Fischbein & Greer, 1984; Graeber & Tirosh, 1990; Moloney & Stacey, 1997; Okazaki & Koyama, 2005; Pierce, Steinle, Stacey & Widjaja, 2008; Resnick, Nesher, Leonard, Magone, Omanson & Peled, 1989; Stacey, Helme & Steinle, 2001; Steinle, 2004 , Steinle & Stacey, 2003 Steinle & Stacey, 1998) . Previous studies have consistently identified three erroneous 'rules' that many children use in comparing decimal numbers (Desmet, Gregoire & Mussolin, 2010; Nesher & Peled, 1986; Peled, 2003; Sackur-Grisvar & Leonard, 1985; Stacey & Steinle, 1999; Steinle & Stacey, 2010) . In summary, Resnick et al., (1989) named these rules the whole number rule, fraction rule and zero rule. The whole number rule (also known as the longer-is-larger rule) is the selection of the number with more decimal places as the larger of two decimals. The fraction rule (also known as the shorter-is-larger rule) involves the selection of the number with fewer decimal places as the larger of two decimals. The zero rule is employed when students select the decimal with zero(s) to the immediate right of the decimal point as the smaller decimal. Baturo & Cooper (1995) and Steinle & Stacey (2001) report that the zero rule always produces correct results but for an inappropriate reason.
Some researchers have concluded that many of the misconceptions held by students arise because of students' reliance on memorising the procedures with little understanding of the associated concepts that underlie them (Hiebert, 1992) . Stacey (2005) argues that students who have been classified as 'experts' because of their performance in decimals comparison tests are not actually experts because such students frequently complete the tasks by merely following syntactical rules (Lachance & Confrey, 2002) . Stacey (2005) contends that in reality, these students have very little understanding of decimal notation. Likewise, many other studies report that decimals computation tasks among elementary and high school students are completed in a superficial way (Baturo, 1997; Bell, Swan & Taylor, 1981; Bonotto, 2005; Graeber & Tirosh, 1990; Hiebert & Wearne, 1985; Lachance & Confrey, 2002; Okazaki & Koyama, 2005) . Like Stacey, these authors argue that what students learn about decimals computation is purely 'syntactic', that is, merely applying memorised rules to manipulate symbols in a certain sequence (Hiebert & Wearne, 1985) . They point out that a common phenomenon in children's learning of operations is the tendency to acquire only mechanistic procedures. They cite as an example the procedure for multiplication of decimals: lining up the most right digit of the decimals, doing the multiplication as whole number, then counting the number of decimal places in both the multiplier and multiplicand and finally putting the decimal point accordingly in the answer. Hiebert & Wearne (1985) further argue that not only are students relying solely on procedural knowledge (that is, syntax-based rules) but their performance also reveals deficiency in conceptual knowledge, the semantic understanding of decimal notation system and the underlying relationships between whole numbers, fractions and decimals. Simply speaking, Stacey (2005) and other scholars argue that students who complete the tasks by following syntactical rules have very little understanding of decimal notation.
Most studies of students' understanding of decimals have been conducted within Western cultural settings. In Western mathematics
